(Algebraic Expression) 


si<mw«i TUfta *rc®t 'jfwr i »£i^ ^w*ut « ^w*ur 

+, - x, ffc^sr mwimi >awfl> 'spw wer 
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^^?TI CW, 2x,2x + 3 ay, 6x + 4y 2 + a + 4z jflR | 

^*01^ Ptwffi^Fl^lT - 

^ Sitesfls -nlRl c<ij d»i<pRF|'5 <iyl^l OW < pst's v il*ic<) I 

^ *ff ® «H ^jWlf <psc'o v tlsc<i I 

> « ^rPrp <uwr ubim <^w ^*tiw %g^r w *tmw i 

^ Ji»i»)|(ii)<p slPl, 2df's j i i J filial iiR?. o<g>-ig>l»)<i> slPl <uMJt < IW'0 v Hsii<i I 

> »ijwiQi<p <nt*r, < wic's «ii^i 

> «j|iv«iw '5iT?PRr^j|r?!?r ^1*1 <mm i 

<lPt 'fl < pf5 ad'®l*p WU RR<5 Cult'll 7 R ! *lTf CTC5H c < )C < plt»il '°lPl^lI5's ^Fpjj Pk,^*] <pcs, 

^ afNk^ 55rt -5FTT ^?r otb)^ 4?r c®icjr <fit ^?r i ^ a'Sl^fi; ftfffr 

<P«l, vsc<l 4’C^ 5 ‘ <l®l1 "5TT I 

<& iwr <i& <^r wwimi hr sm *iKsr i ft? hr 

C<Plc-i1 ftft® - **lic<P I ftPtH *1*1C«1*I 31'sHiRRxp slffi I t^? 9 ! Ht *R 

3lic<p 4^, v 1i’J v c fl i1 t^HT d®ic<p*i HR 'Q I 

I>®1C<P5I <\%^\ : 

HEH^f, x vol^c®i, (b) a , (^) ax + b 9 (vs) ax 2 +bx + c, (8) ax 3 +bx 2 +cx + d 

$vsjlPt ^l<p|wfi tqlPlc<P x t>»ic^ < 15 ^ 1^1 HHTHSr, (TRTEH, a,b,c,d ^sJtft a^ I HWR' c Rt^‘, x 

c>°ic^ ^^^5 Cx p 'oiMcf '5H, C ^^[5 ( x -<iRtvo) H^Ut (HT "“pro ^w> *"11 w) 

p I p 1 pTHPr^Rffi‘ 1 3? 1 C ^ v£R^ c <p Rffi‘ ^'Hnlcv© 

I Cx p *IOT C x p viRT ( Coefficient ) ^ p ^ HtilTt Rt HFo ( degree ) HHt ^?T I 





VStr 


(Stb'Oi) 


c^lwl Stales v ti»i^«.{i »iMlc<p syl^lfwi 3I4I 3®rt33i 3^33)08 v lifDc<p 'spijmr 

« ^pMtusi ji^’1c<p ’splFR’t iW 0 3ksl^$ 3#^, ^ B i^-«qK's 'lnISw 3333 33T 331 OTH, 
2x 6 - 3x 5 -x A + 2x - 5, x W3*3 43# 3j^ , 313 mgl 6 , ^<im 2x 6 , ^*11333 2 -5 I 

a * o 3 ft, (i) <i^t% mgr o s (3) mgr l , («) ^i% mgr 2 431(8) 353% mgr 

3 i CTcrnwr^fugw (a * 0 ) ww o 3131133?*# (a=ax° % 35 i) i o m?mfkg*' , i 3 i 3 ?’# 

Rwii <pai 33 4m *1^1 <^’i*Tli! ^i<i)i 'ai^iRi'o 33133 i 

x &®ic<ps < q% v l^lc<p m*fra*l^ x 43 *dW4 'S|3J*13 C«fc3 ri ®[3 s £3 <g»c.»i <a»c»i ‘‘’fm *1<fe) 

3*faT353T33l 4^3 34*ilc«p 37#!* ^3 ( Stanard form ) 33T33 1 

3J33K33 x d°ic<p*i 3? v #t < P P(x), Q(x) ^sjlft ad'©l<p 3131 •'jffr'o ■‘Pill wil I 

tW, P(x) = 2x 2 + lx + 5 


4^t P(x) jffk^ x 43 $33 3?*'#fB*l 3TW3 ft&l'il ftfffa' 3*C3 I P(x) 4y#M x MC4d *l(d3ltf 
m?ur a milw <^ v #fi>?i C3 313 mom 313, 4t3* P(a) 3l3l^s353t33l 

fclW il 3ft P(x) = 2x 3 +2x 2 -Ix + S 33, ^C3 P(0), P(l), P(-2), pj^ , P(2) 4m P(a) 

ft%353l 


331313 :9PW3? 9 #t'® x 43*#3ffo 0,1, -2,— ,2, a 3Pl«l 31$, 

2 


P(0) = 3(0)3 + 2(0)2 - 7(0) + 8 = 8 
P(l) = 3(1)3 + 2(1)2 - 7(1) + 8 = 6 


P(-2) = 3 (-2)3 + 2(-2)2 - 7(-2) + 8 = 6 



P(a) = 3a 3 + 2a 2 - 7a + 8 

^ b*lC<W ^t% 


2x + 3y - 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 1 0x 2 y + 6xy 2 — 6x + 2 

4<$FTr x « y 3^3*3 3?*# I 3Wl3 e tm3 4^3 3?*’#3 *MjFTT CxV '313^53 33 C331t3 C 43# 
ftf®# m?IJT (533S) iqm p'Qq '3 a HlW3 y *3ffm?tJT I CxPy 11 *IOT C 3P3 x p y q 43 333 431 p + q 35^ 
4$*’ft333figTl 4 ^*t 3 ? V #C '8 333^33 *lft& 3t4Hm 3? e #ft3 3l4T 33t 331 4^3 3?' l #C<f 

p(x,y ) '3133133 33 1 C333, p(x,y) = 8x 3 +y s -4x 2 +lxy + 2y-5 3?*#3 

mgr 3 431 p(i,o) = 8 - 4-5 = -i. 





IJ«Z a?°t% *M!?rr Cx p y q / ^ICsM aa I C ($<&) milftT wr 4a?. p,q,r 

'mMN<p *ff m?lJt I (p + q + r) <3* 4$ acia mat 4a?. ^#7® 'Sftll^s *t1?t& >j|ii|lc<p 

mat am aai 43 a p(x, y,z) mamaa a#a atar amt aai <wi, 

P(x,y,z) = x 3 + y 3 + z 3 -3xyz 3 4a* P(l,l,-2) = l + l -8 + 6 = 0 I 

a®m : wl’M, R«iW<p®i <w ’]H<p=n ->w»ki aa I <u^fi '»W<p®i <1^^! 

atta 'miat ate ara atcai 


4 l 6 r : 

il Piu>a c^hfD Mil W : 


(m lx 3 

W 7 -3a 2 

fa) JC 3 + JC 2 

a 1 +a 

a -a 

(«) 5x 2 - 2xy + 3y 2 

fa) 6a + 3b 

($C 2 + ^-3 

(W) 3>/«-4 

faD 2x(x 2 + 3y) 

(^3) 3x-(2y + 4z) 

(ft — + 2y 

(&) \x~2y 

X 

4 

toa'a^^CTiM bacam arnit « marPtfaam : 


fa 5 ) x 2 +10jc + 5 

(a) 3a + 2b 

fa) 4 xyz 

fa) 2 m 2 n-mn 2 

(«) la + b-2 

fa) 6a 2 b 2 c 2 


o i %sa a^a^^sma awwlka* (/) * asa%r mama a<fat a*a 4a* * ww 
a^*t% jjC'l 4a mat, ■spd *3 aa Ih4ji am i (if) y b < nc < ps a^a^la mmcs a^at 

am 4a* y b'lf'ps asp'ial^ca 4 a mar, " 5 *d 3 55 *i*t Mu am 1 

(*) 3x 2 -y 2 +x-3 («l) x 2 -x 6 +x 4 +3 («l) 5x 2 y - Ax 4 / - 2 

(a) x + 2x 2 +3x 3 +6 («) 3x 3 y + 2xyz-x 4 


8 I #f P(x) = 2x 2 +3 mt, mta P( 5), P( 6), 



malMa'aa i 


a ^'# a * ft '8^ t s l ^» r : 

lW-\i ^+2;car(5i:+i;aMtfrasaOT*p^rm5? 

4an?t (x 2 +2) 4a* (x+i) a*a3l 

^F®T= (x 2 + 2 ) (x+ 1 ) 

= x 3 +x 2 + 2 x +2 4a^aia%mamar3 4a*^*ipm 1. 

: x &*ic<P5i aga% P(x) 4a* Q(x) 4a »J i < i<p«i 

F(x) = P(x)Q(x) 4a*fit a^aia mat = P(x) 4a mat + Q(x) 4a mat i 

4a* ^aa^t = />(*,) « Q(x) 4a ■yd wta i 





8o 


ScOVOfl 


4x 3 + 2x 2 +1 4 

m = ^wi — = 2 

2x 2 +3 * 2 

: x d^icw P(x) « Q(x) iflsr 

f(x) = (£i<p^ «$'i^'*n?rmgT = p(x) ^ mgr - Q(x) iggmgt 

Q(x) 

P(x)4<r^pir^ 

^IJ ^ = Q( x ^ ? ^5f 

fciksH-'o I 2x 3 cm (x -1) (x-2) (x -3) msT '5N w w? 

Q-*mP(x) = 2x 3 43 mgr 3 = 2 

Q(x) = (x-1) (x-2) (x-2) 43 mgr 3 431^^ = 1 

.'. wM^otsi -smsiT = 3-3 = 0 
2 

>W?plJ^f = Y =2 
v»h1<p<=i = 2 

Wfa : ^5tW=^lBRT X »I*UW + I 

: 

gft D(x) « N(x) ^sgt x g^# gg taw D(x) 43 mgr) < (N(x) 43 mgr) gg, w 

gMIsfl Pistil D(x) gl3T N(x) cmmM «K3 «I»UW Q(x) « ^MC*t3 R(x) m'QgTglgi cmttFT 
(i) g(x)«/{(x)^5?lt x b*1C<M 3^3% 

($) Q(x) ‘43” s lW) = N(x) <4^ 'sflait - D(x) 

(vs) R(x) = 0 7?(x) v^RT ' 5 T0T < D(x) ^ ' 5 TOT‘ 

(8) W x ^ W A^(jc) = D(x)Q(x) + R(x) 


^ot^ar : 

(i) ^ x ^ W*TT ax + b = px + q ^?T, vsc<i jc = 0'Qjc = 1 *fl^, b = q 

a + b = p + q * IT OT*Jr*Tf?r C*S, a = p,b = q 

($) ^ x ^ ax 2 +£x +c = px 2 +qx + r '5$, jc = 0,x = 1'®x = -1 <lPl w 9 tft, 

c = r, a + 6 + c = p + q + r a-b + c = p-q + r ^Tf C*F*ft ^ C*T, a = p, 

b = q,c = r . 



Sec'S*! HR'S 


8i 


(«) w*mi e F5tw cwt wr ct, #wi x 

a 0 x n + a t x n ~ ] + a 2 x"- 2 + + a n _ t x + a n = p 0 x" + p l x"~' + + p n _^x + p n W, 

a 0 = p 0 ,a, = p , , a„_, = , a„ = p n 

Wfft, WIW Bm?*i Sw*i Hc’p x ^ ‘2 < p 5. *il's<^s ^IWW v ts~ y lf) <*i»il«i I 

: x ww n 'srraim ^f=rm a<) ( a m-teit), a x ( a ^m-'swH) 

C^STIT »lR*(l'SH<M 

<GTt% P(x) « Q(x) WP®T x <9*T Wff WlK <3W*T W'slW Wf <3<R. w 
' 3 T5RT P(x) = Q(x) CWlT W I liCTCSt P(x) « Q(x) <l^t% 1 = fi>W ' 5 TO5 ( T 

I&3? <i®il W I cW b®ic. < ps £B ^I'BtHR'slf) «Ttf% ■n»i'ok<p ( identity ) <<®il W, <iB *lll“l 

^ID» cwwr isrsB mw* <retDR ui^^5r «wp^ c'lsiw^ ■sifCTg' w 
W11*TW I CTW, x(x+2) = x 2 +2x <wft> 'su.'oi I 

x t>*lC<W P(x) « Q(x) 4*T F(x) = P(x) Q(x) cWB'sj^Wr'snaiT 
m=P(x) 4?rsjtaT + Q(x) = P(x) « Q(x) 

^"nw'i’JK x t)"ic<p<] Recti'll <p*il ^c<] 1 sWc»i ^B Sil^sH Reds'll <pf& 1 

8 I ^ P(x) = x 2 -5x + 6 W, P(x) (x-4) WWW WCW W.^tPW 
P( 4) <4*TWlHl 

WWH : P(x) W x-4 WJT'&IH «PR, 

x - 4) x 2 - 5x + 6 (x - 1 
x 2 -4x 

-x + 6 
-x + 4 

2~ 

wnwWHrW 2 I 

P(4) = 4 2 - 5(4) + 6 = 2, 

P( 4) 4*IWIFTI 


Wfr-tjj, SCO's*! •sffR^-ia'ST-io'SI 
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®tbv©*l 


I ^ P(x) = ax 3 + 6x + c w P(x) W x-m C*Wg OT, 

P(m) <3?r' 3 T5JRl 

m WH:P(x) CT x-/n W«M *fi, 

x - m) ax 3 + bx + c (ax 2 + amx + am 2 + b 

3 2 

ax -amx 

amx 2 +bx+c 

amx 2 - an? x 

(am 2 +b)x+c 

(am 2 +b)x-(am 2 +b)m 

am 3 + bm + c 

TOtWTOtCTO = am 1 +bm + c 

Wm, P(m) = am i +bm + c P(m) TOTORl 

^ SiksH >j£fD csfcp Picjjfi 5jR>«4ifD >i"U^ *(mr < H'totto i 

«I*|C H 1<I toMI'U (Remainder Theorem) 

stf^st i I ^ifR P(x) TOTO 5 TOim ^^1% TO TO* a toll'll PPt<5 ^IJT TO, «c<i P(x) (& x — a 
MaWWaWI? P(a) I 

Sffl‘t : P(x) <& x — a TOT TOT WI TOftTO TO 0 TO^f 'S|*|HJ W I 

WH 49.TOTFTO R TO*TO1TO Q(x) j ^TTOT, TO»lsl PlJItvi, TOW jc TOWW- 

P(x) = (x-a)Q(x) + R (1) 

(1) ^T*4 x = a P(a) = 0 Q(a) + R = R. 

^TOt*, P(x) Wi-fl W®M Wt TOtFTO P(a) TOT I 

4> I P(x) = x' i -%x 2 + 6* + 60 x + 2 TOT TO1 TOM , TOttTO TO> TOT ? 

TOtTOT : jc + 2 = jc — (—2) = (;c-a)CTOtW a = - 2 

^TOR, TOfcTO = p(-2) = (-2 ) 3 - 8(-2) 2 + 6(-2) + 60 = 8 
afessf i to ^tocm aro tottoct, 

zlP«e| $, I '*llR P(x) *l'il'ai4 hMIs TO TO*, a* 0 TO, P(x) ax + b TOT TOT TOW 
TOfcTO p(— 




5 CO'S?! 


80 


HI P(jc) = 36jc 2 - 8jc + 5 (2x-l) ? 


fataia : fttfa ^una = 36 ^ -8^j+5 = 


9-4 + 5 = 10 


®Wt V I fff P(x) = 5x 3 + 6x 2 — ax + 6 Cf 5 x-2 flat Wl 'SNtff 6 fa, ^5tf a »*ia ftf 


fMaaa i 

fftfK : P(x) cfs x-2 fiat^w^aOT^MPif fea. 


P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 
= 40 + 24 - 2a + 6 


= 70 - 2a 

f'^f'PtKa, 10 -2a = 6 

ft 2a = 70 - 6 = 64 => a = 32 


©atfaf i fft P(x) = x 3 + 5x 2 + 6x + 8 fa w P{ x) x-a <fff x-b flat ®ffl < pao»i 

sWFlf ffcffCfftCT a *6, ^5Cf Cffte <f, a 2 +6 2 +a6 + 5a + 56 + 6 = 0. 

’IfWR: P(x ) C* x-a flat 'em fsaPTfJMClf fM P(a) = a 3 + 5a 2 +6a + 8 
4fl P(x) x-b fiat'sM <MCT «|«ICTf ftf P(b) = 6 3 + 56 2 +66 + 8 
»|v8l^>llca, a 3 + 5a 2 + 6a + 8 = 6 3 + 5b 2 +66 + 8 
ft, a 3 -6 3 +5(a 2 -6 2 ) + 6(a-6) = 0 
ft, (a - 6)(a 2 + b 2 + ab + 5a + 56 + 6) = 0 
. a 2 + b 2 + ab + 5a + 56 + 6 = 0 , CfEf^ a * 6 . 

{Factor theorem) 

3f%wf vs i aft P(x) ffl^iff fimfir f?# fa viiff P(a ) = 0 fa, ^ca P(x) viia -iia# ^fftw 
x-a fCf l 

aai*r : p{x) x-a ftar«M 4>aci = p{a) fopwa isfaw ^iSli 

= 0 CfW] 


arflf P(x) ayl% x-a flat RoletJ I 
,\ x-a fC^ P(x) <4a 1 



88 




®*MIWW RUSH'S S'WIHJ 

5Hffc®f 8 I #f P(x) ^1% x-a fcefltW ^T, ^ P{a) = O^Pl 1 

wr : PK35 P{x) x-a frsflR*. «IIM^ ^1% Q{x) ’fl'eir ^TRT PR, 

P(x) = (x - a)Q(x) 

x = a ^tapr*lt^mPT, P(a) = {a- a)Q(a) = 0 • Q(a) = 0. 


$ik«H iol Pfsft'Q PT, P{x) = ax 3 + bx 2 +cx + d x-1 ^ < ?,' 5 ttW ^ 'Q C^R®I 

a + b + c + d = 0^\ 

3 RWR : >IW 4ft, a + b + c + d = 0 

P{\) = a + b + c + d = 0 R^npT] 

x-l, P(x) <4BT iSRFfc $«?ltW iSTIMfl ^iktPU] 

<*Rl?T »)ti <pft P(x) ^ x — 1 

^.’IIk/ps R’lSl's 'S-'MItnw ^iklc.^) /*(1) = 0 'Sf’tfft a + b + c + d = 0. 

»kwj : *i*il'ai<p 'JfliSk PT calc'll x — 1 <n<p1b Ss v ll i 'i < p <ift 's twn <)Pi 

5Rf^ 0 ^Tl 


P(x) = ax 3 +bx 2 +cx + d ’jfa'SW, a*0,d*0 

x-r <^ITft 4FPfi> I PT’lt'S PT, (4) r < j4?f??tTT m, ^ r,d >4<I t'tffWSPIl («|) 

r - — »iRi£ «il<plcsi sfflP^o ^R^IJT^sr, p, d « q, a 4?T^,' 9 ltW^ I 

q 

5Rt^:(^^’ttW^WfrPlPPPr^ P{r) = ar 3 +br 2 +cr + d = 0 


4T, {ar 2 + br + c)r = —d 

PK3$ {ar 2 +br + c ) , r « d r, d <fl?T I 

(«0 ^1IW%WffPl^PHr^n?rpr,/ > (r) = ar 3 +br 2 +cr + d = 0 


p\ 


+ P =a 

. q 


'♦4 

v q) 


+ b 


'♦4 

^ q) 


+ c 


' p 

+P- 

\ q 


+ d = 0 


^T, ap 3 +bp 2 q + cpq 2 +dq 3 = 0 (1) 


(1) PtPP *ireat m {ap 2 +bpq + cq 2 )p = -dq 3 (2) 

{bp 2 +cqp + dq 2 )q = -ap 3 (3) 

4^, ap 2 +bpq + cq 2 ,bp 2 +cpq +dq 2 , p,q,d,a 3P5JI^ 1 J^3T??|JT I 





8<t 


^5?rR (2) < TI'e?rr RR, p,dq 3 4Rft ^ttw ^ (3) C«ttR *freTlt RR, q, ap 3 <*RT 4Rft 
^RRRI ft^p'Sq 4R ± 1 Rt^l CRTM RTCR 5 ! ^ctffw (7^ I ^5RR p, d 4R 4Rf& ^?IRR 4R 
q, a iSRi*rRfi>i5 < !flRRI 


: iB'ICsM S^RjM CRCR ^Nsll W RfR CR, ^.RfRR S’l'IliHifl RRIlRJ ’ffaM^BRS RR?t RPlR> RJ 1 # 


P(x) 4R t’RiRR f^fersr wrj 3Rcr P(r) <sfr R vs P 


RRt CRtfs ’ItBT, CRRtCR, r 


KS 


<** $RRCRR^«RRR (r = ± 1 *R) ^S'^’#f^^Wl?r^ 9 ttW(s = +l RR) I 


Sw«l P(x) = x 3 -6x 2 +llx-6 ^RRCRl^mRin 

rrrh : sro rjr% ■ s jff^T??rrr 4R?, sr rr =-6 , ^rtrrr = 1 

4RR r Rft -^fN^lTr R3T 4RS. P(x) 4RRfR x-r «llRlCsW CRH ®RRHR RtCR, RCR r RR*lJ$ -6 
i£R i&RRHR R^ftR, ±1, ±2, ±3, ±6 <£R CRtCRf 4R^RCRI 4*R r <£R 43Rftf^RtCRR WRJ 
P(x) r«Hi rR i 

p(l) = 1- 6 + 11 — 6 = 0 .-. x-l,p(x) ^R^RfrfcRRHR 
p(- 1) = — 1 — 6— 11 — 6^0 .'. x + \,p(x) >*R$RRHRRR 
p(2) = 8- 24 + 22 - 6 = 0 .\ x-2,p(x) <aR<4R#$RRHR 
p(-2) = -8 - 24 — 22 - 6 * 0 .'. x + 2,p(x ) i*R$RRHRHT 
p(3) = 27 — 54 + 33 - 6 = 0 .•. x-3 ,p(x) 4R <£IRfct«.RHR 
crcr*. P(x) «q?r ■snarr 3 «ara^. l 'smsrtsr $«,rhr rhri c*tc^, ^orr p(x) <*r rrj cricr 
SRRHRR fRRtCRRCRRf 3RRRCRI 
.’. P(x) = k(x - l)(x - 2)(x - 3) CR’sm^T k SRR I 
telW X 4RR?tftRRtfl5?r »RR RCRHI RM OTRtRR CR, k = 1 
*fssR, P(x) = (x- l)(x - 2)(x - 3) 

g*RT : CRtCRt RJR% P(x) CR $RRHCR ftcSRR RRR RHJ SWw (x-r) RtRRCSR 4Rfi> $RRHR 
H%RCR P(x) CRRRP# (x-r) RRt^sMRIRRRRt P(x) 4R RW^CR RrPHjH RM P(x) CR 
P(x) - (x-r)Q(x) RtRICfT (FNT RR I CRRtCR Q(x) R?R% RtRT P(x) <4R RISIT C«ICR 1 RRI 
'SWR Q(x) '*R®RRtRRH < f?rR s CR ®El»lflRPsR?ri 





8 ^ 


18jc 3 +15x 2 -x-2 


5iWr : »iw 4>ft, P(x) = 18x 3 + 15;t 2 —x — 2 

P(x) <4fl $5 *t*r - 2 F x ={1,-1, 2, -2}. 

P{x) ^fTf*lT^t 18 <?$ F 2 = { 1,-1, 2, -2, 3, -3, 6, -6, 9, -9, 18, -18,} 


P(a) RmmI ‘pfs, CT*rtE*T, a=— <SW r e F\, se F 2 

s 

a- \ P(l) = -18 + 15 + 1- 2^0 
a = -1 ^PT, P( —1) = —18 + 15+1—2^0 


1 


a = — ^PT, P\ — 


n 


27 


= -18 


n 

8 ; 


+ 151 — 1 + — — 2 


-9 15 1 

= 4 + 4 + 2 2 

17 17 „ 

=T-T=° 


x + — = — (2x + 1) 'SI#!,, (2x+l ),p(x) 
2 2 


<*HR, 18x 3 + 15* 2 -jc-2 = 18jc 3 +9* 2 +6x 2 +3x-4x-2 

= 9x 2 (2x + 1) + 3x(2x + 1) - 2(2x + 1) 
= (2jc + 1)(9jc 2 + 3jc - 2) 

>W 9jr 2 + 3x - 2 = 9x 2 +6x-3x-2 


= 3x(3x + 2) - 1(3jc + 2) 
= (3* + 2)(3x-l) 


P(x) = (2x + 1)(3jc + 2)(3jc - 1) 



Si&va*] ^Flv© 


8 ^ 


: 

i I ^ P(x) = 2x a - 6x 3 +5x-2 ^?T, ^ P( x) ^rat 

f¥f?T5Rn 

(f) x — 1 ( ii ) x-2 (iii) x + 2 (iv) x + 3 (v) 2x-\ (vi) 2x + l 

\\ vsNCttfafa^iT I 

(i) ^BfT : 4jc 3 — 7JC + 10, '5l’BFF:Jt-2 
(H) : 5 x 3 - 1 lx 2 - 3jt + 4, '0l«( < p : JC + 1 

(iii) : 2 y 3 -y 2 -y- 4, i ®teFF : y + 3 

(iv) ^IWT : 2jc 3 +x 2 -18jc + 10, ^m:2x + l 

vs I C^fTQCT, 3x 3 -4x 2 + 4x-3 <£GT 4^$v?1tW (jc-1) 

81 2jc 3 + x 2 + ox: - 9 <JJ 9 I%T vff4fl> x + 3 ^?T a 4?T 4?T I 

<t I CT, jc 3 -4jc 2 + 4;t-3 jc-3 I 

vi)l P(x) = 2x 3 -5x 2 + 7jc — 8 ^ST.^sw P(x) C4 x-2 ^13T 4?TCFT <3T vsltt 
vW v5lMl*W 'S’Mcimi »itelc<u f%4?r W l 
^1 (?WS(?r, 4 jc 4 -5jc 3 + 5x - 2 snf^ jt + 1 441 jc- 1 4^q«lsl 

V I S'S'lllW RtjHH W : 

(i) x 3 + 2jc 2 - 5x - 6 (ii) x 3 + 4x 2 + x - 6 

(iii) a — a — 10a — 8 (fv) x 4 +3x^ +5 jc 2 +8x+5 

>w»iiRh> <isn^, sfcm « w-^rs- «#r 

*mnlfti4 43 * 1 % : c^srr=7T <n^i% s^ff 9 \&ks mn 44$ 4t4 -wvlRi* 4?®t% 

(Homogeneous Polynomial) 441 ^?T I x 2 + 2 xy + 5 y 2 «rrf*lf& x, y e®u.<p*i »il4lsi 44fi> 
(44^*? dc.vsj<p *1 OT4 ■srnsjT 2 ) I 

ax 2 + 2 hxy + by 2 iHf^ x, y W44 44# ^ man* 444lfH|4 4lPr, <44fc4, a, h, b ftft# 
44*lTf I jc, y, a, h, b SIMJ4C4 W RC4M 4*41 414 4fl> 4$ f>444J|«.4 4l3[t4 4WIQ14 45*1% 

441 

2x 2 y + y 2 z + 9z 2 x - 5xyz ^^IHj x,y,z b4C<W 1^4 4l3Jt4 »WV|lQl4 45*1% I (44tE4 stffSFF 
*K44 4i4T 3) i 





8V 


Scovos 


( Symmetric ) 

4^1^ w ■n’wPi's c«pk*ii ^I'epiiFiRxp jjiffisr wwlcil w ^|»r RFwcji ^ slRFS «rtlsRR»'8 
«ltC*P, olPlIUw & af^R {Symmetric) iJlft <RT ^Tl 

a + b + c a, b, c b»1C<M af^R {Tift I a, b, c W I^ThT tflWlMI 

nlflfl, aiwi 4<I^IM, ab + bc + ca a,b,c b*lC<M 

+ xy + yz + zx «llPlfi> x, y, z o®il < p«i aR>'i*i sill*l I 


2 2 2 
x +y + z 


Rs§ 2x 2 + 5xy 4 - 6 y 2 <#11^ x * y StfaTO TO, ^iPlfBcvo x 'Q >> *flBT TO” 9 !** ^R 

RPhwj 2y 2 + 5xy + 6x 2 ?TlPlOT HR^I'©'® TO ^Tf <2^ ?TlPr 1%-J I 

W-s>f5i<p 5ltR ( Cyclic ) 

wRs© t^St?r mm*, ftffer w fim ^ ^$t?r w 

d«icto <i^itc°n fflPtfi? <jR v lGRRJ'® "Tf TO, '®c<; slPlfDc^ ^ 1^*1 mm* SIjiI^o ^c*i ^<pHJ w- 
^tf*t ^t W Blww ?nPf ^T (Cyclically symmetic expression) TOT TO I RR 

v lRR '® 1 *i Ret* fSw* ^r© <?$\ TO ^c°i$ alPlM 1 dlPl TOT ^ ^J 1 c<p l 



x 2 + y 2 + z 2 + xy + yz + zx *TtPlf& x, y, z t>°ic<P51 W-^fw 3tf*T, ^ITO iOT x 

*lfTOS© y,y ^ *ipRo© z z ^ ^tRTO® x <mIc°i ^tf*tft> ^fTM* I 4 <P$\©Im 
x 2 y + y 2 z + z 2 x <#lf£ x,y,z WTO <£Rsft W-3*ffep alPf I 

x 2 — y 2 + z 2 StPlft W-^fw ^tf*T TO, ^tTO 4£© JC ^ y, y <*RT t^c«1 z z ^ t^c«1 jc 
^tPifi? y 2 -z 2 + jc 2 ?nPtw^l5^'o^^^^?nPf rtwfejji 

wro sr^sr^ srt^nr *nPr ^-^fwi R*§ w-^fw *nPr toi cw, 

x 2 (>-z) + /(z-jc) + z 2 (jc-y) w-^fw, R 5 ? sjf^rsr to i tor, uiPlIk'© x4to>> 
RPl»* j> 2 (x-z) + x 2 (z-j>) + z 2 (j>-x) 3lPT ’*Tt?T ^Tf I 

B^T : x,j^ o»ic<P5i ?ilPlc<p x 9 y 9 z d®ic<p$i 5ilPlc<p F(x 9 y 9 z) 

«ll<plwf 2j^®l<P ^Rff ^fS^® <P5ll ^ I 

X V Z 

SiK^H i I <ym <x, — 1 - — h — <#tft '^rR 5 ^ i 

y Z X 

F(x,y,z) = - + ^ + - 
y z x 


^ra - few 



ScDVOfl 


8b 


tiRaH 1^3^“ ^n?r «*tCTt w-%rrfi?rec^i *wi?i*te, snftflfcr ^hRhjw 

<pm ^ v 11w <p*il ^?T I *h*j 3lPlfl5c<p c^R 4<*fi; <13^1^1 *TCsr iS^'llw S^MIcijs 

<£ff ^r ^^tfw ^itw ^r ^?r ^ siPifi* w-^fw <3 ^Rsnf^ (RPi-5j Rc^mI 
^itw 1M?r wr ^?r i 

4 2pTC0Pf <7T, <z,fe,c &°1(.<PS 

(T) C^twt (a-b) (b-c) (c-a) 'dlflllJ* 

^1 

W ^IBIW 'Q tj$ ^aim wnt^ W-3^ ^pl% A^a + fe + c^A^+Z^+c 2 ) 

+ m(ab + fee 4- ca) (TKtFT A; 'G #z I 

(*t) *3^f5 ^ v l^) '*rf% ^ST C*T, t>^<P’it®l!*l *n»i Hlc*itq ' 5 JR ^5T, <l3^i^) ^Iwi 

'°l^3 9 t £11* 9 l3'*M?T ' 3 T 5 TR $£<5 1 

SitasH ^ I bc(b — c) + ca(c - a) + afe(a -b) ^11 Resist W I 

fec(fe - c) + ca(c - a) + afe(a - fe) 

= fec(fe - c) + c 2 a - ca 2 + a 2 b - ab 2 
= bc(b - c) 4- a 2 b — ca 2 - ab 2 4- c 2 a 
= fec(fe — c) 4- a 2 (fe - c) — a(fe 2 — c 2 ) 

= (fe - c){fec 4- a 2 — a(b 4- c)} 

= (fe - c){fec + a 2 -ab- ac } 

= (fe - c){fec -ab-ac-\- a 2 } 

= (fe — c) {fe(c — a) - a(c - a)} 

= (fe - c)(c — a)(b - a) 

= —(a — fe)(fe - c)(c — a) 

a 4*T^# P(a) a 4*T<#^s fe ^to<T#<7T, 

P(b) = bc(b -c) + cb(c - fe) + fe 2 (fe - fe) = 0 (a-b) 8lW Sift* 

c^^h- sjt^ ^ tf 5 ^ ^rtPr (b-c) (c-a) 

$^*rrwi w <rtPifi> fa=r qwifti* c£p^ -^trQTrr <^t^: i 

$wpf <jR w 3^ ^c<i i 

fec(fe - c) 4- ca(c - a) + afe(a - fe) = k(a -b)(b- c)(c - a) (1) 

<7Kft*T k 3W I a, b,c ^ ^®T W^fT (1) I (1) ^ ^ a = 0 ,fe = 1, c = 2 ^Pic«i 

1ft. 2(-l) = *(-l)(-l)(2) 

=> A: = -1 

.*. bc(b — c) + ca(c — a) + ab(a — fe) = — (a — fe)(fe — c)(c — a). 

Trtr-H, ScDVDfl 



<to 




a 3 (b-c) + b\c-a) + c 3 (a-b ) 

^raWR : 2jw 'niPlfew a 4*r P(a) Rmmi ^ ^©tre a ^ ^?r *tl$, 

P(^) = * 3 (*-c) + 6 3 (c-i) + c 3 (i-*) = 0 

S-i^hj (a -b) &R5 3lf*t3 4^fi> I c<JC^g 

<?tc 3^ (Z> - c) ^(c-a) ^*nw i 'srKfa 5J^ ^iPif & to 'sn^ >wiQi<t> 

<#T 4<R (a-b)(b-c)(c-a) ^ WltfapF ?#r I 3W ^lf% ^ €^11 wit wUt 

Ji^»i|(2|<p?rlf*r^C^I k(a+b+c) 'SIR, c* k 9W 1 

.*. a 3 (Z> - c) + b 3 (c -a) + c 3 (a -b) = k(a - b)(b - c)(c - a)(a + b + c) (1) 

a,b,c (1) Wl 

a = 0 b = i c = 2 2 + 8(-l) = Ar(— 1)(— 1)(2)(3) ^t £ = -1 

(1) 4 £ = -l 

a 3 (b -c) + b 3 (c — a) + c 3 (a -b) = -(a - b)(b - c)(c - a)(a + b + c ). 

®TO®r8l (b + c)(c + a)(a + b) + abc I 

: fllPlfDc<p a ^ P(a) Rc«qt>*ii <pc*i '©levs a ^ v lRRc'© —b — c <\\h(A *11^, 

P(-b-c) = (b + c)(c -b- c)(-b - c + b) + (-b - c)bc - bc(b + c) - bc(b + c) = 0 . 

$WtJ ^nft {a + b + c) ?flf*t?f I 2JW ^lf*lf& I^T >l*HlRi<P 

’tt'QTlT C^l 

k{a 2 +b 2 +c 2 ) + m(bc + ca + ab) k'Qm 

gwi 

.*. (Z> + c)(c + a)(a + Z>) + aZ?c = (a + ft + c) {k(a 2 + b 2 + c 2 ) + m(Z>c + ca + aZ>)} (1) 

a,b 9 c ^ ^5»f (i) ^©y i 

(1) 4 SNR a = 0,Z> = 0,c = l a = 1, Z>= 1, c=0 ^PlW ’WWW «lft, 0 = A: ^ 

2 = 2(£ x 2 + m) 

.*. A; = 0, m = 1 . 

^ (b + c)(c + a)(a + b) + abc = {a+b + c)(bc + ca + ab) 

: Swt * *rt sm^t Sw io 4 <r ®p(Rs»r 8 *q ^Pfe irtft 

i^fiSw ^rf i 

RcH<) ^1'ef’llPlI^^ : <2, Z? 'Q C ^ ^1<P®1 HlC'lfl 'Sf'iJ 

a 2 + Z> 3 + c 3 - 3 abc = {a + b + c)(a 2 +b 2 +c 2 - ab- be- ca) 



ScDVOfJ ^tf^S 




2jf|sm 2CTW^) : 

a 3 + 6 3 + c 3 -3abc 
= (a + 6) 3 - 3a6(a + b) + c 3 - 3a6c 
= (a + bf +c 3 -3a6(a+6 + c) 

= {a + b + c){(a+b) 2 ~{a + b)c + c 2 }-3ab{a + b + c) 

= ( a + b + c)(a 2 +2 ab + b 2 - ac-bc + c 2 ) -3a6 fa + 6 + c) 

= (i a + b + c)(a 2 +b 2 +c 2 -ab- be- cd) 

Whr (wjtfspF ^?t%r wrr ^*0 : 

a 3 + A 3 + c 3 - 3abc slRf5c<p a ^*1% P(a ) a = -(6 + c) *tt$, 

/7{-(6 + c)} = ^ + c) 3 + 6 3 + c 3 -3(6 + c)6c 
= -(6 + c ) 3 + (6 + c ) 3 =0 

a + 6 + C RWMlffa *#105*1 OT?? a 3 + 6 3 + c 3 - 3abc 

w-^fw ?JWR ^ttw £(aV6 2 +c 2 ) + m(a6 + 6c + ca) ^M>C*bl 

(TKfc 5 ? 3WI ^o^,' 7 TC 55 T a.b'Qc 

a 3 + 6 3 + c 3 - 3 abc = (a + b + c){k(a 2 + b 2 + c 2 ) + w(a6 + 6c + ca)} 

a = l,b = 0,c = 0 a = l,b = l,c = 0 k = l 

2 = 2(& x 2 + jw) k = 1 ^ 1 = 2 + /w=>jw = -1 
k = 1 ^ m = -1. 

.*. a 3 + 6 3 + c 3 - 3a6c = (a + b + c)(a 2 + b 2 + c 2 -ab- be- cd) 

i I a 3 +6 3 + c 3 -3a6c = -(a + 6 + c){(a-6) 2 + (6-c) 2 + (c-a) 2 } 

2 

SfaW : c<jc^§, a 2 +b 2 +c 2 -ab-bc-ca = — (2a 2 +2b 2 +2c 2 -2ab-2bc-2ca) 

2 

=-{(a 2 -2ab + b 2 ) + (b 2 -2bc + c 2 ) + (c 2 -2 ca + a 2 )} 
2 

= ^{(a-b) 2 +(b-cf +c-a) 2 } 

a 3 +6 3 +c 3 -3abc = (a+b + c)(a 2 +b 2 +c 2 -ab-bc-ca) 

= |( a + b + c){(a-b) 2 +(b-c) 2 +(c-a ) 2 } 

*lfta + & + c = 0 ^T, a 3 + b 3 + c 3 -3abc. 

a 3 + b 3 + c 3 = 3abc ’SS.'SUS a + b + c = Q a = b = c. 



5^*1 


(a-bf + (b-cf +(c-af Rtgo'l Wl 

7RWH : *# A = a-b,B = b-c tRHC = c-a. ^PT, 

A + B + C = a-b + b-c + c-a = 0 
Tpm. A 3 + B 3 + C 3 = 3ABC 

( a - bf + {b- cf + (c - a) 3 = 3(a - b)(b - c)(c - a). 


i l (*) a(b 2 - c 2 ) + b(c 2 - a 2 ) + c(a 2 - b 2 ) 

W) a 2 (b -c) + b 2 (c - a) + c 2 (a - b) 

(*t) a(b - cf + b(c - af + c(a - bf 
(*S) bc(b 2 - c 2 ) + ca(c 2 - a 2 ) + ab(a 2 - b 2 ) 

(®) a 4 (b -c) + b 4 (c - a) + c 4 (a - b) 

(5) a 2 (b-cf +b 2 (c-af +c 2 (a-bf 
00 *V - z 2 ) + /(z 2 - x 2 ) + z 4 (x 2 - y 2 ) 

(W) a 3 (b - c) + b 3 (c -a) + c 3 (a - b ) 

~ x 2 -yz y 2 -zx z 2 -xy . 

* I — = - = * 0 ^T, 

a be 

effort's C*T, ( a + b + c){x + y + z) = ax + by + cz . 

« I (a + b + c)(ab + bc + ca ) = abc 3ST, C'Ws CT, {a + b + cf - a 3 + b 3 + c 3 . 


*j ^11 ( Rational Fractions) 

'iR# ^ ^ <£R s fi> ^*1^1 0<P to *lf^o «’jl'dc < P R®1T 3311 CWT 

x a 2 + a + 1 _ 

(jt-a)(jt-&) (a-b)(a-c) * 

_ . a b c 

i I : + + 

(a-b)(a-c) ( b-c)(b-a ) (c - a)(c - b) 

: aw snft + + 

(a - b)(a - c ) (b - c)(b -a) (c - a)(c - b ) 
a b c 

~ -(a-6)(c-a) + -(2>-c)(a-6) + -(c-a)(*-c) 
a(b - c) + b(c - a) + c(a - b) 

-(a-b)(b-c)(c-a) 

ab-ca+bc—ab+ca-bc 

-(a-b){b-c){c-a) 

= 0 

’ (a-b)(b-c)(c-a) 

= 0 





Si® 'SSI 5|fts 


. . . a 2 -(b-cf b 2 -(a-cf c 2 -(a-bf 

(. a + cf-b 2 ( a + bf-c 2 (b + cf-a 2 

^ = a^^T= (a + b-c)(a-b + cl = a + b-c 
(a + b + c)(a -b + c) a + b + c 
(a -b + c)(b - a + c) _ b - a + c 
(a + b + c)(a -b + c) a + b + c 
(i c + a- b)(c-a + b ) _c + a-b 
(b + c + a)(b + c — a) a+b + c 

lf s a + b-c b-a + c c + a-b 

SJW^trf = 1 1 

a+b+c a+b+c a+b+c 

_a + b-c + b-a + c + c + a-b 
a+b + c 


a + b + c 
a + b + c 


(ax + 1) J 


+ 


(ay + 1) : 


+ 


(az + 1)' 


(*-jO(z-*) (*-y)(y-z) (y-z)(z-x) 

= (ax - 1)2 (y ~ z) + {ay - 1)2(z ~* )+(az+ 1)2(x ~ ^ m 

(x-y)(y-z)(z-x) 

(1) (a 2 x 2 +2ax + l)(y-z) + (a 2 y 2 + 2ay + l)(z-x) + (a 2 z 2 + 2az + l)(x- y) 

= a 2 {x 2 (y-z) + y 2 (z-x) + z 2 (x-y)} + 2a{x(y-z) + y(z-x) + z(x-y)} 

+ {y ~ z) + (z - x) + {x- y)} 

ft? x 2 (y -z) + y 2 (z-x) + z\x - y) = -(x - y){y - z){z - x) 

'of'llsi, x{y - z) + y(z -x) + z(x - y) = 0 W (y-z) + (z-x) + (x-y) = 0 
(1) = - a 2 (x - y)(y - z)(z - x) 

= ~ a ( x ~ yXj' ~ z ^ z =-a 2 
(x - y)(y - z)(z - x) 


8 1 ■'is'i 


2x 


x + a x 2 +a 2 


4jc 3 8jc 7 

H n 


4 4 

jc +a 


a 


5RWR : STO s#1d ^*1 « ^ awsr CTt^F®r 


Ax' 


4 4 

x+a 


+ 


8x 7 


4x : 


8jc 7 


4jc 


3 / 


8 8 

a -x 


x +a (x + a )(x -a ) x A +d 


1 + 


2x 


4 A 


4 4 

a -x 


4r 


a 


jc 4 + 2x‘ 


4x : 


4 4 

x+a 


4 4 

a - x 


4 4 

jc +a 


a 4 + jc 4 
a 4 - jc 4 


4jc 2 


4 4 

a - jc 




2jc 


2 , 2 

x+a 


+ 


4x 


2x 


a 4 -x 4 x 2 + a 2 


1 + 


2jc' 


a 


-JC 2 



< 2-8 


Sct>\s<q o 


2x 


a 


x + 2x A 


2x 


x 2 + a 2 


x 


2 2 

a -x 


2 2 
jr + 0 


a 2 + x 2 
a 2 -x 2 


2x 




+ 


2x 


a- x + 2x a + x 


x + a 


2 2 

a -x 


2 2 

a -x 


2 2 

a -x 


2 2 

a -x 


a-x 


: 

^*1 : 

b I 


6 + c 


+ 


c + a 


+ 


a + b 


W 


v© I 


8 I 


<t I 


(a-b)(a-c) (b - c)(b - a) (c-a)(c-b) 
a 3 - 1 b 3 - 1 c 3 -\ 


+ 


+ 


(a - b)(a -c) (b- c)(b -a) (c- a)(c - b) 

bc(a + d) caib + d) ab(c + d ) 


+ 


+ 


(a - b)(a - c ) (b - c)(b -a) (c- a)(c - b ) 

a 3 + a 2 + 1 b 3 + b 2 + 1 c 3 + c 2 + 1 

+ + 


(a - 6)(a — c) (6 - c)(6 - a) (c - a)(c - 6) 

a 2 + 6c b 2 + ca c 2 + a6 


+ 


+ 


(a - b)(a - c) (6 - c)(6 -a) (c - a)(c - b ) 



r sjrt tot to, to* anaowlEw 

3x — 8 

smow 'smffa «j|m ^it ^?ri *rar w, -= ^ <?ptr iim, 

x -5x + 8 

3jc — 8 _ 2(x-3) + (x-2) _ 2 1 

x 2 -5x + 8 (x-3)(x-2) x-2 x-3 

'BjJMllJw dill'll ^CT 2Fm W 'SSjIxfllUw 

fa’9'® < P«ll RWC.5. 1 


■jiR N(x) « D(x)^&$ x N(x) ^-snaim D(x) 4?r^iarr'5(mr(^fe^r, 

OfS ( Proper Fraction) I N(x) m mat D(x) 4?T ?tm ^TR 

^5t ^ '»’|k*lfi>t < p writ's ( Improper Fraction) R®TT ^5T I 


CTO, 


X 2 + 1 


(x + l)(x + 2)(x - 3) 


^‘pTD zi^v© i 




2x 4 x 3 + 3x 2 + 2 

'Q 

X + l 


x + 2 






<t<t 


CT, 'SKlfo «J|1'!3r'l?r Wf ^(IM Fl*ICi| '®Pt ^KfT '5|*ffl *TC«l?r ’’I'f’iWlW ^RqleM^&lM 

<PM ’ajJKlfiiW * 4 ® (oWiM) S^o 


x 3 + 3 jc 2 + 2 , -> „ 6 


— ( x 3 + x — 2) + 


CWT, 

x + 2 x+2 

a^8 TgPFt '0’|k*lt < P •9l'0|w WpR 5 'OjJNjPf ’lIsH'O <PSl 3?T, P(C»j «llC®lll>ll WT^^PIt I 

(^) *T*H AM « t»(^v||v4 R(5|4 tS«!fltrRr <4IC4 ^ff I 

5x-7 




(x - 1 )(jc - 2) 


5x-7 




A B 
+ 


( 1 ) 


’PIWH : - 

(x - l)(x -2) x — 1 x — 2 

(l) ins (s**mc4 (jc — 1)(jc — 2) ttff ^s?rc®r ‘ p n^:, 5x-i = a{x-2)+b(x-\ ) (2) 

m x tWWnilC-M'eMJ Wl (2)^^^ x = l 5-7 = ^4(1 — 2) + (1 — 1) 

^t, -2 = -A :.A = 2 

®rrnm, (2) x = 2 ■#iw «1$, 10 - 7 = A(2 - 2) + B (2-1) 

^T, 3 = 5 :.B = 3 


4«R A ^ B <*& 'SIR (1) <$ ’tit. 


5x-7 


(x - l)(x -2) x — 1 x — 2 


2 3 

+ ; STO^J|Wf& 


Wff : 
®WF 

* I 


2(x — 2) + 3(x — 1) _ 5x-7 -WF 

x — 1 x-2 (x-l)(x-2) (x-l)(x-2) 


2 | 3 


x + 5 


(x - l)(x - 2)(x - 3) 


c<ji'5rf?pf^«|jRc*f swt^sn 


3raWR:*}t, = — — + 

(jc - l)(x - 2)(x - 3) x — \ x-2 x-3 

(1) i*Bf (x - 1)0 - 2)(x -3) 

x + 5 = A(x - 2)(x - 3) + B( x - l)(x - 3) + C(x - l)(x - 2) 


B 


+ 


a) 


( 2 ) 


(2) x T|^3[ »(|cis) W | 

(2) tflBT (S«?J v tC‘ i t* X = 1 »tft, 1 + 5 = A(- 1)(— 2) =>6 = 2A=>A = 3 
®r m (2) <«?r x = 2 2+5 = 5(i)(-i)=>7=5=>-7 


B = -l 





<tb 


(2) tflST i&elM w x = 3 "lit, 3 + 5 = C(2)(l) <!I8 = 2C^TC = 4 
,4,5 <*RT*lFT. (1) 

jc + 5 _ 3 7 4 

(jc — 1)(jc — 2)(jc — 3) x-l x -2 x -3 

(*0 ®w<p ^^t?It 

^C'S ^sj I 


(x-2)(*-4) W 

5rat*(H : <4 *iim «uc<f 3?r wwi 4w*i l ^ i 


^5SK*(ft,— — — — — =1 + 


+ 


( 1 ) 


(jc - 2)(jc - 4) X -2 2-4 

(1) <4*1 SWIW (jc - 2)(jc - 4) 

(jc - 1)(jc - 5) = (jc - 2)(jc - 4) + A(x - 4) + B( x - 2) 


( 2 ) 


(2) <4*T <1%rasOT JC = 2, 4 (2 - 1)(2 -5) = A(2- 4)^T, A = 


<4^?. (4-l)(4-5) = 5(4-2) 


^t, B = — 

2 


A <W B <4*T 'siH (1) >4 *qPtwi 


(* - 1)(jc - 5) | 3 

(jc-2)(jc-4) 2(jc — 3) 


3 

2(jc-4) 


Scft^rsi (^^f s i^®gr?s ,, r2pm^i 

(jc - 1)(jc - 2)(jc - 3) H 

: <4«iiw «i4w ^r^iat *w 4*it*i l ^?n 
, ~ jc 3 . ABC ... 

(jc - 1)(jc - 2)(jc -3) jc - 1 jc - 2 jc - 3 

(1) <4*1 teww (jc - 1)(jc - 2)(jc - 3) W ^TC*r *11$, 

jc 3 a (jc - 1)(jc - 2)(jc - 3) + A(x - 2)(x - 3) + B(x - 1)(jc - 3) + C( jc - 1)(jc - 2) (2) 

(2) <4*r ®wic«h ’tftwor jc = l, 2, 3 ■#ror *it$, 

l = A(-l)(-2)^,A = ± 

8 = 5(1)(-1) ^T, 5 = -8 
<W 27 = C(2)(l) ^r, C = y 


<4*1^ A,B^KC <4*T '4R (1) <4'#CT*nt, 


N> | U> 



StD'DS HR'S 


X 3 1 8 | 27 

(x — l)(x - 2)(x - 3) 2(x-l) x - 2 2(x-3) 

(*1) 4.M Hl&H « ftf 5 ! 45 ilNl HWJ ^UWfl> I 




(x - l) 2 (x - 2) 




~ x ABC 

: *# 5 s + =r + (1) 

(x-l) z (x-2) x — 1 (x-1) 2 x - 2 

(1) (x - i) 2 (x - 2) ^i?rr«pf^Br*nt, 

x = A(x- l)(x - 2) + B(x - 2) + C(x - 1) 2 (2) 

(2) 4?r iB'toii'iw 'Hfuww x = l, 2 ■#rar*nt, i=B(i-2) ^rr, b = -i 

W2 = C(2-1) 2 2 = C=> C = 2 

^l?T, (2) Ifl x 2 0 = A + C A = -C = -2 

A,B^C (l) m -^Pror *nt, £ =— ^-+ -1 , +— — 

W (x-1) 2 (x-2) x-1 (x- 1) 2 x-2 

TIf HtHii 'W*ft 5 I 

(^0 Wl ^ts nIw *8 R'ql's RP$ *lt I 


SllAjlM I 


(x - l)(x 2 + 4) 


C^'^RpR s '5JfRC*fsW*t^ s ?ri 


\ "• - B ' +< ( 1 ) 

(x - l)(x 2 + 4) x-1 x 2 + 4 

(3®?mc4 (x - lXx 2 + 4) ~m ft W ’tit, X = A(x 2 + 4) + (Bx + C)(x - 1) (2) 


(2) H x = 1 ^Prarlft, 1 = A(5)=>A = J 

X 2 'SX «4?r^R«t»l51f'8^Br*tlt, A + B = 0 («) C-B = l 

(«)^<4 A = J <H$, B = - J 

1 4 

(8) •R.'H B = — ^lfelT*lt$ C = — 

5 5 

<ipR, ^,5'aC«iijr^T(i)^'ii^Pic?r*tit, 


1 _x 4 

X = 5 , 5 5 = 1 *~ 4 

(x - l)(x 2 + 4) x-1 x 2 -4 5(x - 1) 5(x 2 + 4) 

*P ill — tr , 'Sto'ss HR's- i’Sf- i o' 5 ! 


««JW | 



Seo\©*l 




Os) 'e R'qivo RFl<5 «ft^ vS^Icto ’sjcqj I 

^ — r- (^'siT^^awa^MWI 
x(x + 1) 


^lWR:«(t, 


1 _ A Bx + C Dx + E 

x(x 2 + l) 2 X + x 2 + 1 + (x 2 + 1) 2 "’ 




1 = A(x 2 + 1) 2 + (Bx + C)(x 2 + 1)jc + ( Dx + E)x 
= A(x 4 + 2x 2 + 1) + (Bx + C)(.r + x) + Dx 2 + Ex 
1 = Ax 4 + 2 Ax 2 + A + Bx 4 + Bx 2 + Cx 3 +Cx + Dx 2 + Ex ... (2) 

(^) *R <4^ ^5?r x A , x 2 , X 1 , x <fl?T *t*i ^5)^*0 ^£3 ■ 5 n^, 

A+B = 0 


C = 0 

2A+B+D = 0 


C+E = 0 
A = 1 

C+E = 0C§ C=0 ^[C?r <H$ E=0 
A+B=OC§A=l : *(fcGr > ti$B=-l 
2A+B+D = 0CS A=1 <£F&B=-lTffiCK«l$D=-l 


;. A=l, B=—l, C=0, D=—l <m.E=0 


(i)^4 A,B,C,D«E<^^R^5r*nt, — — — = ;— - 2 

x(x + 1) X X + 1 (jc + 1) 





®fct>V04 






*1 ? 

(^P) a + b + c (*T) xy + yz + zx (*t) x 2 - y 2 + z 2 (*T) 2a 2 - 5 be - c 2 


\ I (0 ^ a + 6 + c = 0 ^r, a 3 + 6 3 + c 3 = 3afec 
(if) P(x,j/,z) = — + ^ + - <#lft 

y Z X 


(iff) 


1 


+ 


+ 


1 + X 1 + x z x‘ 
Sfe^OThl (^R5j^f W: 




x — 1 


(^P) i 'Q if (*T) ii 'Q iff (*t) i 'Q iii (*T) /, ii 'Q if 

< 1 ^ 1 % x 3 + px 2 — x — y x + 7 I 4$ ^ vo 1 ^ 8 ^ 

V5 I p ^ 'SfR ? 

W -7 W7 (»l) — w 477 

7 

8 I ' s T 9 l3 *P?R W ? 

0*) (x - l)(x - 1) W) (x + l)(x - 2) (D (x - l)(x + 3) (*) (x + l)(x - 1) 

Cl x 4 -5x 3 +7x 2 - a <i%’i^ls x — 2 '5PT, (^Nt® CT, a = 4 


fel W, P(x) = x n -a n , n 1W ^ a 35^ 

(*P) PW8 CT, (x-a) tsfllW Q(x) 1¥?r W <?r 

P(x) = (x-a)Q(x) 3?TI 

(*l) n OT*lt® CT, ( x + a) ifl'SH Q(x) 

<3PT P(x) = (x + a)Q(x) ^?T I 

H I P(x) = x" +a" , <7PTfc»r n *i'il'ai<p < 34^?Ut a gw l n Rc«tl'» 7 R s Ut : 5J 5 r 

OT«ire CT, (x + a) <wfi> ^ Q(x) WT OT, 

P(x) = (x + a)Q(x) 33T I 

\r I ' 5 fC i T W, P{x) - ax 5 +bx A +cx 3 +cx 2 + bx + a CT*ltE»f a,b,c (£ ^ a^O , CT, 
(x — r) P(x) ^ ^5T, '®W P(x) ^ 'silc.a'pfo (rx — 1) I 



& I W : 

(0 x 4 + lx 3 + 11 x 2 + 17x + 6 
(zz) 4a 4 + 12a 3 + 7a 2 - 3a - 2 
(zzz) + 2.x + 2x + 1 

(iv) x(y 2 + z 2 ) + y(z 2 + x 2 ) + z(x 2 + y 2 ) + 3xyz 

(v) (x + Y) 2 (y — z) + (y + 1) 2 (z - x) + (z + 1) 2 (a: — y) 

(vi) 6 2 c 2 (6 2 - C 2 ) + cV(c 2 -a 2 ) + a 2 b 2 (a 2 -b 2 ) 

1113 

bo I + + = <7T, 6c + ca + ab = 0 a = b = c 

a b c abc 


bb I ^ x = b + c — = c + a — b z = a + b-c 

x 3 + y 3 + z 3 - 3xy z = 4(a 3 + 6 3 + c 3 - 3abc) 


(a) 

(b) 


a 


+ 


b : 


(a-b)(a-c) ( b-c)(b-a ) ( c-a)(c-b ) 

a 6 


+ 


+ 


(a - b)(a - c)(x -a) (b - a)(b - c)(x - b ) (c - a)(c - b)(x - c ) 


( . (a + 6) 2 -a6 (b + c) 2 -bc (c + d) 2 -ca 
(b-c)(a-c) ( c-a)(b-a ) ( a-b)(c-b ) 

1 2 4 8 16 

(cO + - + - + - + 


(1+x) 1 4 - x z 1 + x^ 1 + x 8 x 16 -l 


b«l 

(a) 

(d) 


5x + 4 
x(x + 2) 

x 2 + 4x - 7 
(x + l)(x 2 + 4) 


(b) 2 

x 

(e) 


x + 2 


x -7x + 12 

2 


(c) 


x 2 — 9x-6 
x(x-2)(x+3) 


(2x + !)(* + 3)' 





\5cd\o*i 


i8l WP x 4<T P(x) - lx 2 - 3jc + Ax 4 -a + 12x 3 

C*p) <i% v i^irDa 'srM^r c®r»f i 

0*0 P(x) •apf'PFFf^^TlW ( x + 2 ) ^C®1 a <5?f^i¥f?rwi 

(«l) Q(x) = 6x 3 -x 2 +9x + 2 ^ ffl® Q - =0 ^T, ^ P(x) ^ Q(x) ^ 

\2J 

§<5, v |ln<p ^fi) 'Wrr ^ | 

iff I x,y,z ^ 4 < p1^ , F(x,y,z) = x } +y } +z } -3xyz 

(*F) OTSR'Q CT, F(x,y,z) wil 4<pfD w-<spft<p <lPl I 

0*0 F(x,y,z) C* ^ F(x, y, z) = 0, (x+y + z^O^.^Ci^slI's 

OT, (x 2 +y 2 + z 2 ) = ( xy + yz + zx) 

(*0 ^ x = (b + c-a), y = (c + a-b) z = (a + b — c) ^5T, CENT'S CT, 
F(a,b,c):F(x,y,z) = 1:4 

ifc I W*F x (x + 3),(x 2 -9),(x 3 +27) 4PR (x 4 -81) 

(^) $||P|*)C*1I '§£5 <a^ 3^*0 '5JJW 4^fi> 'sr^'d 'SJJW W I 

x 3 +27 ~ 

(«0 — 2 ^ ' 5 rf?pR s 'Sj|l'4c t, |ji iE v ttj,i’i'i w i 

x -9 

(*0 asm, #§t?T £|W>JC<M ^||vt|4 Rv|5)vj, jflPfa >(hR3^ *m«i-jcv| 

£fat*f Wl 

i^i (x+i) 3 >> + o+i ) 2 siiPififcF 

(^P) X D I U. < PS '*llH^f ' s ll < p|c.s <W] (SW. X D®lt < p{l qcH ^5M *S 

9 t*T Mil W I 

0*0 y mc<m «iM »iI<pIm ^Nt ^sr ^ y mc<m ^uqt, ^*tpRPt e 

(*t) x « y o=i (.■<?« syl*ihjirt Recoil ^ISf ^5t?T '5030 t*T% W I 



